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researchers  have  developed  strategies  for  applying  these  techniques  in  a  way  that  maximizes 
training  effectiveness.  One  such  researcher  is  David  Merrill  who  has  developed  what  lie  calls  a 
task-centered  strategy  for  instruction.  His  strategy  applies  five  principles  of  learning.  These 
principles  suggest  that  training  is  enhanced  when: 


Training  is  in  the  context  of  real-world  tasks 
Relevant  existing  knowledge  is  activated 
The  task  is  demonstrated 
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multimedia  resources  and  scenarios  for  trainers. 
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Instructors  and  training  developers  for  digital  system  courses  are  the  primary  audience  for 
this  IMI.  This  IMI  has  been  presented  to  digital  trainers  at  fort  Bertning,  GA.  Iiistructions  for 
using  the  IMI  on  a  computer  are  in  the  disk  case  and  are  in  a  readme  file  on  the  Digital  Versatile 
Disc  (DVD), 
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of  Principle.1!  of  Learning  and  Associated  1  raining  Techniques  from  Sanders'  (2001) 


Deliberate  practice  will  ensure  a  strong 
stimulus-response  association 


System  cues  will  serve  as  a  reward  when  action 
is  successful 


Cognitive  Then 


previously  learned  material. 

is 

erforming  a  task 

Regarding  the  disagreement  between  the  cognitive  and  constructivist  points  of  view,  it  is 
possible  that  both  are  correct.  Specifically,  it  may  be  good  for  the  Instructor  to  provide 
organization  of  the  material  for  novice  learners  but  better  for  advanced  learners  to  organize  the 


examined  modes  of  instruction 
officer  bask  course  (ICBC)  and  one  station  unit  training  (OSUT)  Soldiers  (Dyer,  Singh,  & 
Clark,  2005),  The  IOBC  students  had  college  degrees  and  generally  a  higher  level  of  military 
knowledge  than  the  OSUT  Soldiers  who  mostly  had  only  completed  high  school.  In  this 
experiment,  IOBC  Soldiers  did  better  than  the  OSUT  Soldiers  in  an  exploratory  training 
condition  (constructivist  approach  to  training)  but  both  groups  did  equally  well  in  a  structured 
mode  of  training  with  lessons  and  exercises  (cognitive  approach  to  training}. 


Theories  of  Instructional  Design 


Theories  of  instructional  design  attempt  to  provide  coherent  strategies  for  training 
developers  that  are  based  on  principles  of  learning.  The  present  research,  adopted;  Merrill's 
(2002)  instructional  theory  and  designed  the  1M1  according  to  five  key  principles  of  learning 
(Table  2), 


learner’s  standpoint  because  learners  cannot  assimilate  the  pieces  into  their  knowledge  base  until 
they  see  how  all  the  parts  fit  together. 


Merrill’s  process  is  a  structured  approach  to  training  in  which  the  student  is  shown  a 
worked  example  of  a  simple  version  of  a  task  and  is  then  given  an  opportunity  to  practice  (apply) 
what  is  learned.  If  the  task  is  highly  complex,  it  may  be  necessary  to  focus  on  parts  of  a  task,  but 
they  should  never  be  taught  in  the  abstract.  They  should  always  be  taught  in  the  context  of  the 
whole  task.  As  the  learner  performs  progressively  more  complex  versions  of  the  task,  th© 
instructor  should  provide  progressively  less  instruction,  Each  new  version  of  the  task  should 
provide  the  learner  with  opportunities  to  practice  previously  learned  skills  and  introduce  new 
skills/task  components.  The  goal  of  this  strategy  is  to  enable  the  student  to  perform  the  complex, 
real-world  task  without  instructor  guidance. 

The  last  two  principles,  activation  and  integration,  can  enhance  all  three  levels  of  the 
instructional  strategy.  Activation  primes  the  learner  to  think  about  his  or  her  own  relevant 
knowledge,  By  retrieving  relevant  knowledge,  learners  encode  the  new  information  into  existing 
cognitive  structures.  That  is,  by  retrieving  knowledge  and  experience,  learners  better  organize 
and  understand  new  information.  Sometimes,  however,  learners  may  not  have  prior  experience 
they  can  retrieve.  One  way  to  overcome  this  problem  is  to  provide  Students  with  a  framework  in 
which  to  organize  the  new  information. 

Finally,  providing  opportunities  for  students  to  integrate  the  new  skills  on  the  job  will 
increase  the  effectiveness  of  the  instructional  strategies,  !n  addition  to  practicing  the  skill  in  die 
job,  students  may  integrate  the  new  skill  through  simple  reflection.  That  is,  by  thinking  about 
ways  in  which  they  could  apply  this  skill  in  novel  situations,  they  can  integrate  it  into  their  daily 
work  activities.  Another  strategy  is  to  require  students  to  publicly  demonstrate  the  skill.  Merrill 
(2006)  suggested  that  tills  latter  strategy  can  be  a  powerful  motivator  as  students  do  not  want  to 
fail  in  front  of  their  peers. 

Merrill  (2006)  points  out  that  although  the  first  principles  seem  obvious,  in  practice  many 
domains  of  training  utilize  only  one  or  two  of  these  principles  of  learning.  Indeed,  this  is  what 
was  found  in  prior  research  investigating  digital  system  training  in  the  Army  as  described  in  the 
next  section. 

Principles  of  Learning  Used  in  Digital  System  Training  in  the  Army 

To  gain  an  understanding  of  the  methods  and  training  techniques  employed  in  digital 
system  training  in  the  Army,  operator  courses  for  Maneuver  Control  System  (MGS),  All  Source 
Analysis  System  (AS AS),  Army  Field  Artillery  Tactical  Data  System  (AFATDS),  and  FBCB2 
were  observed  as  well  as  shorter,  familiarization  training  for  FBCB2  and  MCS  (Leibrecht, 
Goodwin,  Wampler,  &  Dyer,  2007;  Tucker  et  at,  2009). 

These  on  site  observations  of  digital  training  have  shown  that  many  principles  of  learning 
are  not  incorporated  into  the  training  of  the  software  interfaces  for  the  Atssy’s  tactical  systems. 
The  most  prevalent  activity  found  in  classroom  training  was  guided  demonstration.  In  guided 
demonstration,  the  instructor  performed  each  step  as  the  students  repeated  the  steps  at  their  work 


tasks  to  military  operations.  This  might  help  activate  relevant  experiences  for  softie  Soldiers  and 


tasks  (Leihrecht,  et  al.,  2007).  In  McmlEs  (2006)  view,  with  each  repetition  of  a  task,  the 
instructor  should  introduce  more  complex  versions  of  the  task  and  coach  when  needed. 

Second,  the  concept  of  a  complex  task  in  Merrill’s  view  is  more  expansive  than 
performing  single  software  functions.  During  a  mission,  FBCB2  would  be  used  for  planning 
routes,  tracking  vehicle  locations,  sending  digital  messages,  troubleshooting,  and  any  other 
relevant  functions.  Thus  a  truly  task-centered  instruction  by  Merrill's  definition  would  train  each 
of  these  component  software  functions  as  a  part  of  the  larger  complex  task  of  using  a  vehicle- 
mounted  FBCB2  on  a  mission,  By  training  tasks  separately  and  out  of  context,  students  do  not 
folly  understand  how  these  functions  might  fit  within  the  context  ©Factual  missions. 

Even  in  practical  exercises  the  focus  was  on  what  to  do  rather  than  how  or  why.  For 
example,  students  would  execute  multiple  software  functions  during  a  practical  exorcise,  but  they 
were  told  explicitly  which  tasks  to  perform  (e.g.,  write  this  message  and  address  it  to  these 
people,  include  this  information,  and  save  it  in  this  folder,  etc,).  Training  rarely  focused  on 
issues  like  how  to  determine  what  should  be  included  in  a  message,  how  to  determine  who 
should  receive  the  message,  or  how  to  determine  what  type  of  message  to  send. 

This  is  not  to  say  that  digital  skills  training  is  poorly  designed  or  executed  in  the  Army. 

In  a  survey  of  operational  us©  of  FBCB2,  for  example,  deployed  Soldiers  who  had  completed  the 
40-hour  operator  course,  used  more  functions  and  wore  more  likely  to  ad©  functions  as  mission 
critical  than  those  who  did  not  .receive  this  training  (Bink,  Wampler,:  Goodwin,  is  Dyer,  2007). 
Furthermore,  it  was  estimated  that  Soldiers  who  completed  40  hours  or  more  of  formal  operator 
training  would  achieve  the  same  level  of  proficiency  as  Soldiers  with  nine  or  more  months  of 
combat  experience  using  FBCB2  but  who  had  no  formal  training  (Bink,  et  id.,  2007), 

We  believe  that  by  using  the  task-centered  approach  of  Merrill  (2006)  to  design 
classroom  instruction  for  digital  skills,  training  will  increase  both  the  acquisition  and  transfer  of 
those  skills.  To  help  instructors  understand  how  to  implement  this  approach  in  tfe  classroom, 
we  developed  the  “Enhancing  Digital  Training”  IMI.” 

Development  of  the  “Enhancing  Digital  Training”  IMI 

The  target  audience  for  this  multimedia  package  is  trainers  and  training  developers  of 
Army  digital  systems.  These  individuals  are  typically  active  duty  noncommissioned  officers 
(NCOs)  or  civilian  contractors  with  prior  military  experience  and  are  usually  subject  matter 
experts  on  the  digital  systems  they  teach.  They  have  often  taken  Army  Instructor  training 
courses  (e.g.,  Army  Basic  Instructor  Course,  Methods  of  Instruction  Cow«)  which  are.  general 
traiti-the -trainer  courses,  but  their  training  on  the  specific  methods  and  techniques  used  to  teach 
digital  skills  comes  from  the  other  instructors.  As  noted  above,  this  primarily  includes  .guided 
demonstrations,  lectures,  and  practical  exercises. 

The  goal  of  the  IMI  is  to  provide  instructors  with  some  tools  and  techniques  to  enhance 
the  way  they  train.  In  most  regards,  the  IMI  does  not  recommend  changes  to  the  content  of 
courses  (Programs  of  Instruction)  but  rather  suggests  different  methods  of  training.  Instructors 
can  adopt  the  techniques  presented  in  this  IMI  to  train  any  or  all  portions  of  a  course.  One 


Another  change  will  be  that  students  will  spend  more  time  learning  through  the  process 
of  problem  solving.  This  means  that  instructors  will  have  less  control  over  the  pace  at  which 
students  move  through  the  material.  Furthermore,  supplemental  course  materials  may  be  needed 
for  students  who  are  able  to  complete  additional  exercises  within  the  allotted  time. 

Another  challenge  for  instructors  using  the  Enhancing  Digital  Training  IMI  may  be 
adopting  a  coaching  approach  to  training  rather  than  the  more  traditional  “sage*5  or  “expert” 
approach.  The  goal  of  a  coach  is  to  allow  students  to  solve  problems  on  their  own  and  provide 
cues  or  information  when  needed,  In  a  more  traditional  approach,  the  instructor  is  an  expert  who 
simply  answers  the  students*  questions,  Knowing  when  to  provide  information  rather  than 
Solving  the  problem  for  the  students  is  being  a  good  coach. 

Finally,  questions  about  when,  how,  and  why  to  employ  a  system  reflects  complex 
decision-making  processes  which  often  have  more  than  one  right  answer.  This  training  focuses 
on  “how  to  think’*  rather  than  “what  to  think.”  Discussion  of  these  topics  will  make  students 
aware  of  the  importance  of  knowing  things  like  commander’s  intent  and  unit  standing  operating 
procedures. 

Although  adopting  all  the  training  principles  and  techniques  described  in  this  IMI  would 
mean  substantial  revision  of  many  digital  system  courses,  one  approach  would  be  to  try  a  few 
techniques  at  a  time,  evaluate  them  and  then  decide  whether  to  continue  using  them,  For 
techniques  that  involve  reorganization  of  course  material,  it  is  recommended  to  first  tty  them'  out 
on  a  small  portion  of  a  course. 

The  process  in  Figure  2  is  suggested  as  a  simple  way  to  evaluate  training  principles. 
Examining  these  techniques  through  two  or  three  iterations  of  a  course  should  provide  an 
adequate  basis  for  deciding  whether  to  adopt  the  technique  and  expand  its  use  throughout  the 
course  or  whether  to  reject  the  technique.  Techniques  can  be  evaluated  on  different  dimensions 
including  instructor  demands  (the  time  and  effort  needed  to  develop  and  use  the  technique), 
student  engagement,  and  finally  student  performance.  Evaluations  can  be  based  on  troth 
objective  (e.g.,  student  questionnaires  or  exam  scores)  and  subjective  indicators  (c.g.,  instructor 
impressions,  informal  student  feedback).  How  these  dimensions  are  weighted  in  the  final 
decision  should  be  up  to  the  instructor.  Although  these  techniques  will  work  for  all  instructors, 
how  a  given  Instructor  implements  any  particular  technique  can  vary.  AH  instructors  have 
different  strengths  and  weaknesses  and  instructors  should  implement  these  techniques  in  ways 
that  favor  their  strengths. 
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